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ABSTRACT
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The relationship of the Washington State Learning Assessment, (WASL) math
scores between two 4th-grade classes in the greater Wenatchee area was compared. Class
A listened to classical music before taking the test and Class B did not listen to music
before taking the test. Any significant differences between their scores were evaluated .
The average of each class's test scores was compared without any student's name listed.
This study was a normal educational assessment being performed in a normal school
setting and parental permission was not required for such activities. Review of the
literature supports evidence that it's both reasonable and prudent that exposure to specific
kinds of music before and during test taking can help engage the student's brain to recall
material at a higher level of concentration. Hence, students should produce a more
desirable outcome on tests when incorporating music and brain-based learning strategies.
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CHAPTER!
INTRODUCTION

r
l

"Through music, a child enters a world of beauty, expresses his inmost

'

[

self, tastes the joy of creating, widens his sympathies, develops his mind, soothes
and refines his spirit, and adds grace to his body'' (U.S. Child Welfare Association; as
cited in Anderson, March, & Harvey, 1999, p. 91).

! .
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According to Dr. Jeanine Butler (personal communication, September 19, 2003)
recent research provides significant evidence that learning is a complex process that
begins in the brain. Since the United States is requiring students to produce higher test
scores and mandating that education leaves no child behind (Washington State Office of
the Superintendent of Public Instruction [OSPI], 1998), it is imperative that all educators

l

understand the importance of brain-based learning strategies and how music can help

f

enhance learning.

l

The National Institute of Child Health and Human Development [NICHD]
(1999), reported that of those children who cannot read at the end of first grade, fewer
than one in eight will ever catch up with their peers to read at grade level. According to
Mullis, Campbell, and Farstrup (1993), those students will drop out of school at higher

[

rates than their classmates.
LaBerge and Samuels (1974) identified predictors, or reading patterns that
enabled experts to predict future reading success in young children. This research

L

identified automaticity and fluency as having a major impact on reading achievement.
Policy-makers and educational leaders have pushed to assess behaviors that characterize
1

r
2

fluency traits (accuracy, rate, and phrasing) in young readers in an early intervention
effort based on findings from research (Pinell et al, 1995; Stanovich, 1980, 1990).
However, even though comprehension is the ultimate goal in reading (Adams, 1990;

r

Braunger & Lewis, 1998; Clay, 1991; Fountas & Pinnell, 1996; OSPI, 1998), the impact

i

I

·arid benefits that music can have on learning have truly been overlooked in our
educational system.
Statement of the Problem
Can listening to music improve a person's cognitive learning abilities, retention of

[

information and/or test taking? According to educator, Eric Jensen (personal
communication, February 24-26, 2003), many revealing scientific experin1ents, studies,
and research projects have been performed to try and discover the extent of the power of

r·
!

L.

music. Up until 1970, most of the research done on music had to do with studying the

I

effects of the beat of the music. It was found that slow music could slow the heartbeat
and the breathing rate as well as bring down blood pressure. Faster music was found to
speed up these same body measurements.
How does music stimulate the brain? In the early 1990s, an innovative research
team of the University of California, at the Center for Neurobiology of Learning and

[

Memory in Irvine, found causal relationship between the brain's ability to process music

r

and to reason. Scientists and the public alike became very interested in music's role in

I

cognition. "The Mozart Effect" was made popular after Gordon Shaw joined colleague

[

L

Frances Rauscher and associates in a study (Rauscher & Shaw, 1999), "in which thirtysix undergraduates from the psychology department scored either to nine points higher on

3
the spatial IQ test (part of the Stanford-Binet intelligence scale) after listening to ten
minutes of Mozart's "Sonata for Two Pianos in D Major" [K. 448]. Although the effect
lasted only ten to fifteen minutes, Rauscher' s team concluded that the relationship
between music and spatial reasoning was so strong that simply listening to music can

rriake a difference" (as cited in Campbell,1997, p. 15).
Significance of the Study
Music has been used as a learning tool for language, math, reading, and
memorizing facts. Researchers, such as Jensen (1998), speculate that music, through
such elements as beat, rhythm, repetition, and familiarity, induces a receptive mood that
enhances emotion and cognitive process namely by improved neural firing patterns in the
cortex.

[
[

Musicologist Laurence O'Donnell (1999) emphasized that "the influence of music
on society can be clearly seen from modern history. Music helped Thomas Jefferson
write the Declaration of Independence. When Jefferson could not figure out the right
wording for a certain part, he would play his violin. The music helped him get the words

[

from his brain onto the paper. Albert Einstein has been recognized as one of the smartest
men who ever lived. However, when he was young he did extremely poor in school. His

f
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grade school teachers told his parents to take him out of school because he was "too
stupid to learn" and it would be a waste of resources for the school to invest time and
energy in his education. The school suggested that his parents get Albert an easy, manual
labor job as soon as possible." His mother instinctively knew that young Albert was

f

l

l

intelligent. "Instead of following the school's advice, his parents bought him a violin.

4
Albert quickly became very efficient at playing the violin. Music was the key element
that helped him become one of the smartest men who has ever lived. Einstein himself
said that the reason he was so smart was because he played the violin. He loved the
music of Mozart and Bach the most. A friend of Einstein, G. J. Withrow proclaimed that

[

the way Einstein figured out his problems and equations was by improvising on the
violin" (as cited in O'Donnell, 1999, p. 1).
Purpose of the Study

!

The purpose of this study was to provide evidence that brain-based learning
strategies and the benefits of music can have positive impacts on learning, retaining
information and test taking. The study also provides suggestions on how to implement
ways to set up programs so they will be effective and the learning lifelong and
meaningful. In the Elementary and Secondary Education (ESEA) "No Child Left
Behind" (NCLB) Act of December 2001, the arts were described as a core subject area
The purposes of the act as reported in Section V, Part D, subpart 15 (section 5551) were:
"To support systemic education reform by strengthening arts education as

'

l

.

an integral part of the elementary school and secondary school curriculum; To
help ensure that all students meet challenging state academic content standards
and challenging state student academic achievement standards in the arts; To
support the national effort to enable all students to demonstrate competence in the

arts."
The Washington State Legislature enacted an early intervention reading strategy,
ESHB 2042 (RCW 28A.300.320(1)) in 1997, which established a requirement that all

5

school districts must test second graders' fluency skills, which include accuracy, rate, and
phrasing, at the beginning of second grade and provide the test results to parents at the

r

fall parent/teacher conference. The purpose of that legislation is to provide teachers,

f

administrators, and parents with information about the level of acquisition of these
reading behaviors for each student at the beginning of the second grade. Districts use the

r

I

test results to identify those students who, at the beginning of second grade, have not

I

acquired proficient fluency skills they will need for future reading achievement. The

[

students, who score substantially below grade level in the fall, must be tested at least
once again in the same school year. Also, if a student is substantially below grade level,
schools must identify the actions that they intend to take to improve the child's reading
skills, and provide parents with strategies to help improve their child's reading

[

achievement.

In a follow-up study at the University of California of Irvine, (Rauscher & Shaw,
1998), Larry Parson at the University of Texas Health Science Imaging Center (1999),
found that the brain responds better to rhythm during spatial reasoning than to monotone,

r
l.

melody, or Mozart. Music priming with a one-tone rhythm resulted in a 25% response
rate of response; priming with a monotone resulted in a 16% response rate; priming with

I
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a melody of five diatonic tones resulted in an 8 % response rate; and priming with Mozart
resulted in a 7% response rate (Rauscher & Shaw, 1998).
One simple way students can improve test scores is by listening to certain types of
music before and during the test. Such music as Mozart's "Sonata for Two Pianos in D

rL

Major" is a good example because of the specific tempo. This type of music releases

6
f

neurons in the brain which helps the body to relax. The effectiveness of Mozart's sonatas

I

can be seen by the results from Intelligent Quotient (IQ) tests performed on college

[

students (Campbell, 1997). Therefore, one must conclude that the benefits oflistening to

(

I
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specific kinds of music while test taking far out weigh any conclusions as to why one
should. not.
"According to the Center for New Discoveries in Learning (1999), learning
potential can be increased a minimum of five times by 60 beats per minute music" (as
cited in O'Donnell, p. 2). The power of music to affect memory is quite intriguing.
Classical music such as Mozart's, with a 60 beats per minute beat pattern, activate both

r

l
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the left and right brain. This simultaneous left and right brain action maximizes learning
and retention of information. The information being studied activates the left brain while
the music activates the right brain. Also, activities that engage both sides of the brain at
the same time, such as playing an instrument or singing, cause the brain to be more
capable of processing information.
Campbell (1997) lists the following benefits of music: "ancient Greeks sang their
dramas because they understood how music could help them remember more easily;"
Dr. George Lozanov, a renowned Bulgarian psychologist, "designed a way to teach
foreign languages in a fraction of the normal learning time." He used "certain classical
music pieces from the Baroque period which had around a 60 beats per minute pattern."
"His students had a recall accuracy rate of almost 100% even after not reviewing the
material for four years." Thus, we can conclude that recall was better when the same

[
[
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music used for learning was used during recall and that recall was better when the music

r

was the same during learning and testing.
Research Question
Can music and its potentially significant impact on the brain and cognitive
..

learning contribute to increased achievement in standardized test taking with the
Washington Assessment of Student Learning (WASL)? Child development research has

I

established that the rate of human learning and development is at its foremost from birth
to age seven. And, if children miss a window of opportunity to learn during their
maximum readiness, they may have difficulty learning a particular skill later on.
Therefore, educators must make it a priority to study and understand the development
process of the brain and brain-based learning strategies in order to be of better service to
their students.
Hypothesis
The following literature review suggests that there is a significant difference in
achievement between students listening to specific kinds of music before or during test
taking compared to students that do not listen to music before or during test taking.
Definition of Terms

I' .

To provide a clearer understanding of this study's musical and neurological terms,
see Appendix A.

[
[
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Limitations

r

The limitations of this study are as follows:
1. In order for the benefits of listening to music before and during test taking
along with brain-based learning strategies to be effective, they must be an
ongoing, sustained part of the school's curriculum.

r

L

2. The objective of this study is to serve as a starting point for educators;
many other resources are available and should be utilized with constant
review.
3. Music strategies were initiated outside of the students' usual environment,
which exposed them to new experiences. Thus, it is the educators and the
school's responsibility to provide well planned guidelines and policies, and
to have clearly stated expectations for other similar studies.
4. This particular study was restricted to the fourth grade because of
implementing listening to music with the math portion of the WASL.
5. The findings were limited to one elementary school of Chelan County, in
the State of Washington.
Project Overview
Chapter one includes the purpose and rationale of the study as well as limitations
and definitions. Chapter two will focus on literature reviews used for the study and
research summaries that support brain-based learning strategies and the benefits that
music has on learning and test taking. Chapter three will explain the methods used to
gather and analyze information for this study. The results in Chapter four will explain the

9

study, including the student and teacher involvement. Chapter five includes the

f

interpretations ofresults, recommendations and implications. Appendix A contains
definitions of musical and neurological terms. Appendix B contains the Completion
Certificate that the author obtained from the National Institutes of Health. Appendix C
shows diagrams of the brain. Appendix D contains a brochure the author created, in
hopes of demonstrating the validity of the State of Washington's Arts EARL

[

requirements proving that music and brain-based learning strategies have a positive and
most important role in retention and test taking.

l

CHAPTER II
REVIEW OF RELATED LITERATURE

[

Introduction
Chapter two looks at the potential benefits that music has on brain development,
learning strategies and test taking. The information gathered demonstrates that the power
of music far exceeds mere pleasure. Music has strong biological roots. It has been proven

[

that music can help the human brain grow new dendrites, thus helping integrate the brain's
two hemispheres. Music also plays a crucial role in the neurological development of
children (Jensen, 2000a). However, the obvious knowledge of that information is often
overlooked.
Try to imagine what life would be like without music. It's nearly impossible.
Music_ engulfs our daily lives. For example, we wake up in the morning to music (instead
of a blazing alarm), we listen to the radio, watch television, movies, play video games,
listen to music in our vehicles, elevators, shopping malls or grocery stores, just to name a
few. Music has been a natural part of people's lives throughout history. It has helped

I

many cultures tell and recall stories. It has influenced people's feelings, thoughts, and
ways of interacting with themselves and one another. Today, music is used to help

I

l.

facilitate one's gaining knowledge of self, other, and the world (Davies, 2000).
Background
Music is and has been prevalent in all cultures since the beginning of time;
therefore, musical behaviors are universal. The biological roots of music are often
revealed early in life, long before cultural factors can influence and/or change behavior.
10

11
Scientific literature suggests that music is part of one's biological heritage. For instance,
parents and caregivers across cultures communicate with infants through lullabies and
musical baby talk (Weinberger, 2000).
The brains of young children are uniquely fine tuned to understand music. For
example, they can remember the contour or pitches of melodies, discriminate between
two notes, mentally segment extended melodies into smaller phrases, which adults can
do, and comprehend rhythm (Weinberger, 2000).

I
I

"Music can slow down and equalize brain waves. It has been demonstrated
repeatedly: brain waves can be modified by both music and self-generated sounds.
Ordinary consciousness consists of beta waves, which vibrate from 14 to 20 hertz. Beta
waves occur when we focus on daily activities in the external world, as well as when we
experience strong negative emotions. Heightened awareness and calm are characterized
by alpha waves, which vibrate from 4 to 7 hertz, and deep sleep, deep meditation, and
unconsciousness produce delta waves, ranging from .5 to 3 hertz. The slower the brain
waves, the more relaxed, contented, and peaceful we feel" (as cited in Campbell, 1997,

L
!'

.

p. 65).
Music with a pulse of about 60 beats per minute, such as Mozart's "Sonata for
Two Pianos," can shift consciousness from the beta toward the alpha range, which, in

turn, will enhance alertness and general well-being. Listening to music within the
approximate range of 60 beats per minutes while taking a test, studying, at the office, at
home, shopping or daydreaming can help create a delicate balance between the more

12

rI

logical left and the more intuitive right hemisphere thus, enhancing the basis for
creativity (Jensen, 2000b).
Researcher Alfred Tomatis posed the question as to "why the composer Wolfgang

r

Amadeus Mozart is held in greater esteem than even geniuses like Beethoven, Gershwin,
Bach, and Louis Armstrong" (as cited in Campbell, 1997, p. 27). Tomastis "found again
and again, that regardless of a listener's tastes or previous exposure to the composer, the

I

l

music of Mozart invariably calmed listeners, improved spatial perception, and allowed
them to express themselves more clearly-communicating with both heart and mind. He
found that Mozart indisputably achieved the best results and long-term reactions, whether

[

in Tokyo, Cape Town, or Amazonia" (as cited in Campbell, 1997, p. 27).
Although Mozart shares affinities with Haydn and many other composers of his
period, Tomatis constantly asserted the question, pour quoi Mozart? (Why Mozart?)
The following statement made by Tomatis reflects the feelings of many music advocates:
"he [Mozart] has an effect, an impact, which the others do not have. Exception among
exceptions, he has a liberating, curative, I would even say, healing power. His efficacy

f

exceeds by far what we observe among his predecessors ... his contemporaries or his

l'

successors" (as cited in Campbell, 1997, p. 27).
Rauscher and Shaw explain that they selected Mozart's music for their
experiments since he was composing at an early age and was "exploiting the inherent
repertoire of spatial-temporal firing patterns in the cortex" (as cited in Camp bell, 1997,

p. 29).

r
L.
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Challenges

[

Does the brain come prewired for language? In the 1950s, MIT linguist Noam

r

Chomsky theorized that, "young children could not possibly learn the rules of language
grammar and syntax merely by imitating adults" (as cited in Sousa, 2001, p. 67). He
s

-

proposed that, "nature endowed humans with the ability to acquire their native language

r

!

by attaching what they want to hear to a language template that is prewired in the brain

r[

by birth-Just as baby tigers are prewired to learn how to hunt" (as cited in Sousa, 2001,
p.67). Other linguists suggest that language acquisition could possibly be the result of a
genetic predisposition connected with the baby brain's amazing ability to sort through the
huge amount of information that it takes to identify regular patterns. Babies can begin to
distinguish word boundaries by the age of 8 months, even though they don't know what
the words mean 01an Patten & Bloom, 1999).
It is therefore suggested that children who are exposed to spoken language in the
early years, can more easily discriminate between phonemes and recognize word
boundaries (Sousa, 2001). However, if a child has been diagnosed with a language

L

disorder, there are many theories that educators who help facilitate as many different
teaching strategies as possible, will have a positive effect on the child's learning process.
According to Sousa (2001 ), language disorders can affect learning in the
following ways: some language delays are simply the result of delayed maturation and do
not represent a permanent disorder; language deficits affecting the acquisition of a native
language will likely affect the acquisition of a second language; and language deficits

L

will not usually affect a student's cognitive thought process.

i
14
Educators need to help recognize language disorders in the following ways:
address any language-learning problems to take advantage of the brain's ability to rewire

r

r

improper connections during this important period of growth; give more attention to the
language problems of adolescents and train secondary school teachers in identifying and
-

addressing language weaknesses; accept the notion that students with language
difficulties may still be able to learn a second language when taught with the appropriate

[

instructional approaches; and not assume that children with language-learning problems
are going to be limited in cognitive thought processes as well.
No matter what age a person is, the region of the brain that is responsible for basic
survival needs of eating, flight or fight, and reproduction are in the part of the brain called
the hypothalamus. The hypothalamus is very powerful, influential and functions right
from birth. In adolescents, the fact that hormones, environment, and learning, make this
survival region of the brain a "hot area" in adolescent brains (Nunley, 2003). The basic
survival drives of the hypothalamus don't always agree with the social structure, morals
and safety of society. The more civilized behaviors involve higher regions of the brain.
Higher brain regions, in the cortex, can simply overrule the hypothalamus. Even though
these regions are not given biological priority, they are the logical parts of the brain and
are responsible for deciding when basic hypothalamus drives may or may not be in our
best long-term interest (Markowitz & Jensen, 1999).
The region of the brain called the pre-frontal cortex plays the role of arbitrator in
making critical decisions. It quickly sizes up the situation and makes a determination
which then drives the behavior. It is the pre-frontal cortex that tells us when to act on our

15
anger or not, eat the second piece of dessert or go without, seek immediate gratification
or hold off for the long term (Jensen & Dabney, 2000).
f

I

When the brain has a poorly developed functioning pre-frontal cortex, those
people have a difficult time controlling impulsive behaviors. Head trauma, alcohol, drug
abuse and possibly genetic predispositions can all lead to a dysfunctional pre-frontal
cortex. It takes approximately 20 years for this area to fully develop and mature

II

(Anderson, Marsh & Harvey, 1999). Therefore, adolescents may have problems quickly
sizing up risks and making good long-term decisions.
The reason that adolescents appear to be constantly infatuated with "new love," is
because of the hormone, oxytocin. Oxytocin is found in the brain and is especially strong
during a romantic involvement. It is usually highly stimulated during the beginning
stages of a relationship and eventually settles down. The immature region of the brain
that is responsible for the logic of long-term benefits can be overridden by the impulsive,
survival-oriented hypothalamus. The biology of the adolescent brain shows that it needs
strong adult guidance and help with decision making throughout the teen-age years.

[

Time, patience, and good role models will help mature the brain to match the body
(Nunley, 2003).

i

l

The brain is divided into two halves: the left side is the analytical brain and the
right side is the subjective-artistic brain. When both halves of the brain are stimulated
unequally, the brain cannot develop as a whole. Therefore, one's potential intelligence
remains underdeveloped. It has been theorized that artistic children optimize the brain's

16

bilateralism, which can help increase their intelligence (Lehr, 1998) (see Appendix C for
images and illustrations of the brain).
According to columnist, Kathy Seal (2002), some myths of intelligence noted are:
Myth#l:

IQ never changes. "Studies have shown that a person's IQ improves

during a lifetime and fron1 one generation to tlie next. Going to. school alsoincreases students' IQs. Yet, other studies have found that children's IQ scores
drop a bit each month of summer vacation. Using brain-imaging techniques such
as microscopy, neuroscientists are finding that the brain develops in response to
experience. William T. Greenough, Ph. D., a neuroscientist at the University of
Illinois at Urbana-Champaign said, "experiments have shown that as animals, and
almost certainly humans, learn, the brain changes."
Myth#2:

Intelligence is a single measurable unit. "Intelligence is not a one-size-

fits-all. Children learn in many different ways and styles. Robert Sternberg,
Ph.D., professor of psychology at Yale University refers to three kinds of
intelligences-practical, creative and analytic. Although practical and creative
intelligence are different from traditional analytics skills measured in IQ tests,
they are just as important. Sternberg believes that parents should watch for these
abilities, because kids who "capitalize on their practical and creative skills are
more likely to succeed in school and in life."
Myth#3:

The quicker children learn, the smarter they must be. "On average, people

who are smarter can think more quickly," says Dr. Sternberg. "But in our

l

research the important thing isn't how fast you're thinking. It's knowing when

r'
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you should put a lot of time and attention into a problem and when you
shouldn't." (p. 46-47).
Rationale

[

!

Frank Wilson, a well-known neurologist at the University of California, San
Francisco, says. ''learning to play

an instrument connects, develops, and refines ihe entire

neurological and motor brain systems." He adds that "learning to play an instrument is
vital for the total development of an individual's brain" (as cited in Jensen, 2000c, p. 46).
He also mentioned that studies indicate that music more fully involves brain functions in
both hemispheres than any other activity he had ever studied. Approximately 89 to 90
percent of the brain's motor control capabilities regulate stimuli to and from the hands,
mouth, and throat. Wilson believes that by developing highly refined control in those
areas during childhood almost stimulates the whole brain. There-fore, the brain's total

L

capabilities are increased (Jensen, 2000c).
Scientists, medical researchers, psychologists, and educators have considered
various subjects to try to connect how music and the brain are interrelated. Studies

[

indicate that indeed musicians' brains are different from non-musicians' brains. They
have been wired differently. Researchers have demonstrated that the left hemisphere
analyzes the structure of music, while the right hemisphere focuses on the melody; thus
music synchronizes the right and left hemispheres of the brain (Davies, 2000). "The
hemispheres of the brain work together when emotions are stimulated, attention focused,
and motivation heightened. Rhythm acts as a hook for capturing attention and

I
I' .

rI
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stimulating interest. Once a person is motivated and actively involved, learning is
optimized" (as cited in Davies, 2000, p.148).

r

!

The electroencephalogram (EEG) tests reveal that music changes brain waves,
making the brain more conducive to learning. This easily performed test is not invasive

. and is appropriate for research fuvo1viiig young children. In EEG studies, the brain's .
electrical activity is recorded from the surface of the skull, using either paste-on

!

electrodes or electrodes sewn into a cap. The EEG equipment detects small amounts of
electrical energy and graphs brain waves. The frequency and intensity, or amplitude, of
these brain waves indicates areas of the brain that are active (MENC, 2000).
Don Campbell, Director of the Institute of Music, Health, and Education, states that
music "rhythmically and harmonically stimulates essential patterns of brain growth" (as
cited in Davies, 2000, p.148).
The corpus callosun1, the bridge between the left and right sides of the brain, is
larger in the musician's brain than that of the non-musician's brain. If a child between
the ages of five and six is without active musical involvement, there will be a significant

[

loss of the child's musical aptitude. Therefore, it is imperative that music instruction
should be started before the age of seven to obtain optimal brain development (Schlaug,

[

1999). Research shows that musical aptitude becomes stabilized before age nine, and
that more consideration must be given to the musical experiences of children between the
ages of three and eight (Ball, 1991).
Between the second and third grades, the child's brain commonly develops more

IL

complex skills such as listening, processing visual information, and coordinating

19
movement in the brain and mind. This brain development acknowledges Jean Piaget's

r
[

!
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theory of concrete reasoning. After the fourth grade, children develop a real conversation
with their own consciousness between the symbols in the outer world and the meaning in
the inner world. This process is helped along the way with phonics, music notation, and
math, linking the auditory centers to the left and right brains (Campbell, 1997). It also
has been noted that music training improves verbal memory (as cited in Schlaug, 1999, p.

!'t

53).
The planurn ternporale, an area of the brain associated with language processing
located in the left side of the brain, is also more pronounced in musicians (Campbell,
1997; Schlaug, 1999). This area might also categorize sounds, suggesting a very
interesting link between language and music. Richard A. Knox, a science writer, notes
that studies like this are "part of a growing body of evidence indicating that human brains
are designed to process, appreciate and eventually create music-an activity whose
importance for the species scientists are only beginning to appreciate biological terms"
(as cited in Campbell, 1997, p. 193).
In a group of cognitively-delayed two- to five-year-olds, ten weeks of singing and
musical activities reportedly increased their vocabulary and language scores (Marzano et
al., 2001). Another study (Kelstrom, 1998), involving developmentally normal threeyear-olds, receiving twice-weekly singing and music instruction over a three-year period
showed no measurable differences in IQ scores (weighted towards math and memory)
when compared to a control group. Other measures (Kelstrom, 1998), however, indicated
remarkable results in the following areas:
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•

Motor development coordination

•

Abstract conceptual thinking

•

Play improvisation

•

Verbal abilities

•

Creativity

It has been noted, that "singing is an excellent therapeutic choice for those with mild

r

to moderate temporal-lobe damage" (as cited in Amen, 1997, p. 83). Amen (1997), a
psychiatrist whose specialty is neurological damage, also recommends listening to upbeat
instrumental music as a tool for behavior change. Symptoms of temporal-lobe damage
can include hallucinations, seizures, rage, outbursts, amnesia, panic, confusion, and cultlike affinities. Singing and music seem to activate and stabilize this critical brain area
(Jensen, 2000c).
Music's Influence on Academics
In the "average or normal" brain, the learning window is from birth to 4 years.
"Circuits for math reside in the brain's cortex, near those for music. Toddlers taught
simple concepts, like one and many, do better in math. Music lessons may help develop

[

spatial skills" (as cited in Begley, 1996, p. 56). Parents, educators and caregivers should
be encouraged to play many counting games with a toddler. Have the child set the table
to learn one-to-one relationships, for example, one plate, and one fork per person. And,
even better, turn on a Mozart CD (Begley, 1996).
The cerebral cortex is the part of the brain that controls language, where the
learning window for language is from birth to 10 years. The circuits in the auditory
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cortex, representing the sounds that form words, are wired by the age of 1. The more
words a child hears by the age of 2, the larger their vocabulary will become. Hearing
problems can impair the ability to match sounds to letters. We must encourage parents to
talk to their child and a lot. If we want children to master a second language, it should be

o: And; to protect hearing, treat ear infections promptly

introduced by the age of 1

r
l

(Begley, 1996).
In the so-called "musical brain," (Jensen, 2003c) the learning window is 3 to 10

[

years. We know that string players have a larger area of their sensory cortex dedicated to
the fingering digits on their left hand. Few concert-level performers begin playing later
than the age of 10. It is much harder to learn an instrument as an adult. We need to sing
many songs with our children. Play structured and melodic music. And, if a child shows
any musical aptitude or interest, get an instrument into his or her hands early (Begley,
1996).
Edward J. Kivet, director of the School of Music at Central Michigan University,
concludes, "Study in music and the other arts generally seems to have a cumulative effect

l
r

l.

and is undeniably correlated with improvement over time in students' standardized test
scores" (as cited in Campbell, 1997, p. 177). In 1996, the College Entrance Examination
Board reported that students with experience in musical performance scored fifty-one
points higher on the verbal section of the Scholastic Apparel Tribulation (SAT), and 39
points higher on the mathematics section than the national average (Campbell, 1997).
Researchers have found that music instruction has a positive effect on
standardized tests. In 1979, a study was done where 5,154 fifth graders took the

r
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Comprehensive Test of Basic Skills (CTBS). In 1980, another 5,299 fifth graders were
tested. Approximately one-fourth of all participants of both groups were enrolled in the
instrumental music program during both years. The music students scored higher on the
CTBS in all areas when compared to the total group. The research also indicated that the
longer students were in th.e music program, the higher their achievement was fu
comparison to non-music students. This study, when replicated in 1986, showed similar

!'

results (Kelstrom, 1998).
Music can be accepted as a part of all cultures and truly be the universal language.
Jensen, (2000c), cites a study by Manfred Clynes done in 1982 that showed "forty
Central Australian Aborigines of the W arlbiri Tribe scored high on the recognition of
music sounds of joy, love, reverence, grief, anger, sex, and hate. Their scores were equal
to university students at the University of New South Wales, MIT, and the University of
California at Berkeley" (p. 21 ). Therefore, every culture should be positively affected to
some degree from the exposure of music.
Some may suggest that people from other countries, cultures or who have

I
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disabilities are at a disadvantage when learning new information? However, musical
history has wonderful examples of people who were not able to hear and yet able to
compose music, such as Beethoven, Franz, Smetana, and Vaughan Williams. "And their
subsequent acclaim suggests they suffered no diminution in composing talent" (Hood,
1977; as cited in Jensen, 2000c, p. 22).
A case in point said by Don Campbell, "In Washington State, Immigration
Department officials play Mozart and Baroque music during English classes for new

23
. arrivals from Cambodia, Laos, and other Asian countries and report that it speeds up their
learning" (Campbell, 1997; as cited in Anderson et al., 1999, p. 6). Even though people
from the Eastern cultures have had little if any exposure to seventeenth- and eighteenthcentury European music, it appears to work. Most people of all cultures and heritages
enjoy listening to the Baroque style of music. One does not even h.ave to like the music

r
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to get good results. Music is for your brain.
Twenty-first century musicians and composers Ray Charles and Stevie Wonder
are outstanding musicians and are both blind. They both have been extremely involved
with encouraging the younger generation to develop their musical talents. Ray Charles
composed a song called, "Fifty, Nifty-United States" which is in many elementary school
districts' curriculum throughout the United States. The song's musical rhythm and
simple syllabic patterns have helped students to memorize all 50 states alphabetically.
Students have commented that they may not know where all 50 states are located but
could say all names of the states and in alphabetical order from learning to sing the song
in an elementary music class. Stevie Wonder has helped create the image that anyone,

I.

blind or not, can play an instrument or composes music; it just depends upon one's
determination, endurance and creativity.
Ifwe assume that music knowledge was experience-dependent, then one might
reason that subjects with no musical exposure or background would not be able to
distinguish musical tones. However, most non-musical adults are capable of doing so.
"Even six- to nine-month-old infants with no musical experience can demonstrate a kind
of built-in musical awareness. The ability to discern dissonant music is reflected at a
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very early age, and before any music training can possibly occur. Such research makes a
strong case for another hypothesis, that music properties may be innate" (as cited in
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Jensen, 2000c, p. 21).
Summary
Learnlng occurs through movement and quick emotional associations. The brain

r[
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takes a major leap in development during the elementary years, connecting with the body
by age 2 through dancing, marching, and developing a sense of physical rhythm. From
approximately the age of7 through 9, a large amount of neural integration occurs. Don
Campbell states that, "the more music children are exposed to before they enter school,
the more deeply this state of neural coding will assist them throughout their lives" (as
cited in Campbell, 1997, p. 192).
When some children start school, they lack the comprehension of what they are
able to repeat until at least the age of 6 (with many boys, 8). The introduction of phonics
through musical games and rhythmic processes help the child learn by matching sounds
to different objects, movements and activities. Around the age of four, the child gets
ready for right brain activities, such as creativity, artistic expression, and musical
intelligence (Finnerty, 1999). Therefore, the child that is ready to start school usually has
developed the facility for rote memory, and simple facts such as songs, dances and
musical games. Music greatly assists the sense making of patterns (Finnerty, 1999). This
process is essential in developing thinking skills that will hopefully last a lifetime.
Don Campbell says that, "the nervous system is like a symphony orchestra with
different rhythms, melodies, and instrumentations. There are many rhythmic and melodic
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systems that keep the brain synchronized. When any part of the brain is damaged, the

r

natural rhythms of the brain and body are disturbed, and the neurons may fire at the
wrong time, or not at all. Often external music, movement, or images help bring the
"neurological music" back in tune. Music mysteriously reaches the depths of our brain
and bocl.y th.at ca!i many unconscious systems into expression'' Cas cited in Campbell,

1997,p. 193)
Thus, parents and educators together must all seriously consider the validity and
importance that music education contributes towards the development of the child's brain
and their learning processes.
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CHAPTER III
METHODOLOGY
Introduction

[

!

The research method used in this study was a quantitative nonequivalent-groups
posttest-only design. The research was comparative. Group 1 of the subjects was noted
as Class A and received the treatment of listening to music lasting 7:01 minutes of
"Mozart's Piano Concerto No. 21 in C -Andante" (Munves, 1994, track 2), before taking
the math test of the WASL in the fall of 2002. Group 2 of the subjects was noted as
Class B and acted as a control, receiving no treatment.
A comparison of both groups' outcomes was needed to assess the results of music
exposure before test taking. This included comparing each 4th-grade class's individual
outcomes of the students that participated in the music listening activity before taking the

L
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WASL math test and the students who represent the general population that did not listen
to music before test taking in the fall 2002. By comparing the results, the researcher can
determine if the scores of the students who listened to music were significantly different
from the control group of students' scores.
Participants
In order to examine the effects that music had on the students, it was necessary to
collect data from students that were involved in this activity and those who were not
involved. By collecting data results from the WASL, a comparison of the outcomes was
attainable.

[
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The data from the math test from the WASL of two 4tll.grade classes were

r

collected. This information provided anonymous statistics of each student's scores for

r

evaluation. The comparison of the scores was processed using a t test.

l

Information was requested from two main groups of students: those involved in
listening to music before taking the math test on the W ASL and students that did not.
These groups were divided into two classes consisting of 4tll graders. Students were not

I

asked to volunteer any personal information and remained anonymous. The demographic
statistics available were gender, age and percentage of male or female. The response
breakdown by gender was as follows: Class A students had a total of23 with 13 boys and
10 girls; Class B students had a total of 22 with 13 boys and 9 girls.
The Human Participants Protection Education for Research Teams course was
taken by the researcher from an online course sponsored by the National Institutes of
Health (NIH), and received a completion certificate. Therefore, The Human Subjects
Review Committee (HSRC) of Central Washington University granted approval, study
number H03026, for a period of five years (March 5, 2003 valid through March 4, 2008)

[

so long as the approved procedures were followed (see Appendix B).
Procedures

L

The crucial issue of this design was that the participants in each group may be
different in ways that would differentially affect the dependent variable. For example,
one group may be more motivated, better prepared, or simply different from the other
group. Therefore, the selection process was considered a very serious threat to the
selection differences. Without a pretest, it was difficult to control for such selection
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differences. However, for the selection of subjects, purposive sampling was utilized for
convemence.
Two 4th-grade classroom teachers offered their assistance in the process. Teacher
(A) offered her class to participate in listening to music before taking the math test of the
WASC Teacher (B) offered her class's test results to be used in the comparison,

r
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however, understood that the results of the test would have no initial impact on the class's

rl

test scores.
The Project Question
Wil! 4°1-grade students in the Greater Wenatchee, Washington area make
significant gains on post-tests after being exposed to music before taking the math
portion of the Washington Assessment of Student Learning (WASL) test?

f
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Null Hypothesis:
No significant statistical differences were obtained between scores of the nonequivalent-groups of students who were given a treatment of listening to music before
taking the math test and those students who did not listen to music before taking the test.
Sample:
t test: WASL Spring 2003 (Individual Math Scores of 4th grade students)
Subjects

L

Treatment

Post-Test

Class A (23 students)

X

0

Class B (22 students)

NIA

0

Post-test

Post-test

Group 1

Group2
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X2

X1

EX1

[

Class B

Class A

'

380
361
431
347
445
423
386
386
458
435
431
467
383
367
383
404
375
451
410
396
427
435
423
9,404

EX\

144,000
130,321
185,761
120,409
198,025
178,929
148,996
148,996
209,764
189,225
185,761
218,089
146,689
134,689
146,689
163,216
140,625
203,401
168,100
156,816
182,329
189,225
178,929
3,868,984

x2i

X22

404
354
431
402

163,216
125,316
185,761
161,604
165,149
229,441
173,056
148,996
203,401
140,625
81,225
161,604
165,149
182,329
182,329
189,225
189,225
185,761
134,689
244,036
140,625
152,881

407
479
416
386
451
375
285
402
407
427
427
435
435
431
367
494
375
391

EX2 8,981 EX\ 3,705,643

N1

23

23

N2

22

22

X1

408.87

168,217

X2

408.23

168,438

The difference in the WASL math scores between the experimental group and the
control group were used to determine a mean score. This difference calculated a mean
score of 408.87 for the experimental group and a mean score of 408.23 for the control
group. Computing the t-test for decoding data yielded no significance (t (43) = 1.684, p

> .05). The t-test produced a calculated t value of 1.684. The t critical value for a twotailed test (p < .05) with 43 degrees of freedom is 2.021. Since the obtained t value (t =

r
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1.684) was less than the tablet value (t = 2.021 ), there was no statistical significance.
The effect oflistening to music before taking the 4th grade math test of the WASL was
not statistically significant (t (43)

= 1.684,p > .OS) (see Table 1).
Measurement Tools

L

The instrument used to collect data was nonequivalent groups posttest-only design
(see Table 1).
Table 1
Decoding t test: Two Samples Assuming Unequal Variances

M

Source

n

Experimental

408.87

23

Control

408.23

22

Results

df

tvalue

p

43

1.684

0.05

t critical

2.021

Note: The obtained t value score, or t value, must be> 2.021 to be statistically significant.

Group
Class A
Class B

Treatment
Listening to Music

NIA

Posttest
0
0

The t test, a parametric statistical equation, was used to test the null hypothesis of
the two groups. The t test was also used to see if there was significant difference in the
outcomes of scores between the two classes.

[

31

r
r

I

Analysis Tools
A comparison of results was the prinJ.ary objective in data analysis. Data from the
two primary groups were examined. These comprised of two 4°'-grade classes. The
results were divided into two groups to determine the additional sorting of data. The I
test comparison scores reflect support of the components being studied. Data were

r
!
I

[

reviewed by the results of individual test scores from each group. An overall significance
was determined by comparing the results of the t test value in each group.
Summary
A nonequivalent groups posttest-only design was conducted. This research
compared the results of two classes in the fourth grade in Chelan County, in the State of
Washington. This information reflects student outcomes oflistening to music before
taking a test. Even though the outcome of the statistics was not a significant difference,
such information regarding the importance of being exposed to music before test taking
should be extremely valid and important to parents, educators and the public in general.
This research was an attempt to evaluate and compare the exposure of students listening

I
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to music before taking a test.
This quantitative study compared the test results of two 4th-grade classes. The
treatment group Class A listened to music before taking the math test on the WASL and
Class B did not listen to music prior to the test. The treatment of both groups provided
information for comparison. The t test helped determine the overall significance of this
research.

CHAPTER IV
THE PROJECT
Participants
The subjects involved in the study were 4th_grade students ranging in age from 9

to Tl yea.rs old. 'The individualsl:uderits remain anonymous and so do the two classroom

r

teachers.
Demographic Information
The location of the study took place in the northwestern part of the United States,
in Chelan County, of the State of Washington.
Results
To determine the effects of listening to classical music prior to test taking on the
4th-grade math portion of the WASL for Class A and the control test with no listening to

r

classical music prior to the same WASL math test for Class B.

[

No significant statistical differences were obtained between scores of the nonequivalent-groups of students Class A who were given a treatment oflistening to music

L

before taking the math test and those students Class B who did not listen to music before
taking the test.
Subjects

Treatment

Post Test

Class A

X

0

Class B

NIA

0

t test: WASL Spring 2003 (individual math scores of 4th-grade students)
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The t test produced calculated t value of 1.684. The t critical value for a twotailed test (p < .05) with 43 degrees of freedom is 2.021. Since the obtained t value (t =

r
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1.684) was less than the table tvalue (t = 2.021), there was no statistical significance in
the comparison of the W ASL math scores. Therefore, the null hypothesis was not
rejected.
However, research still indicates that there is a meaningful connection between
artistic abilities and academic abilities, especially in the relationship between musical and
mathematical/scientific abilities and in correlation with test taking (Campbell, 1997).
The author developed a brochure that can be delivered to students, parents, and
educators demonstrating the validity that music has in learning and in test taking (see
Appendix D).
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CHAPTERV
INTERPRETATION OF RESULTS,
RECOMMENDATIONS, AND IMPLICATIONS

l'

Interpretation of Results
The goal of this thesis was to accept or reject the null hypothesis that listening to
classical music before taking the math test on the WASL would increase test scores of

[

4th-grade students. Even though the null hypothesis was not accepted, the analysis of
results does demonstrate some degree of educational significance, reflection and much
interest in further research.
The results were measured by administering a posttest to find the difference. The
difference was then used to find the mean of each group. The mean score for the

rL
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experimental group was 408.87 and the mean score for the control group was 408.23.
The null hypothesis results achieved in this study of the effect of listening to music

L

before taking the 4th-grade math test of the WASL, were not statistically significant (t(43)

= 1.684,p > .05).

I
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Even though the null hypothesis was accepted, this study does have educational
merit. Compelling evidence supports the position that, when implemented properly, the
musical arts can boost the learner's cognitive ability and provide significant and lasting
benefits.
Therefore, can being exposed briefly to specific kinds of music boost students'
cognitive abilities in relationship to test taking? There are no clear facts, but rather many

[
34

35
unresolved questions and it appears likely, that this interesting scientific controversy will
continue for a very long time.
However, the field of music research remains extensive and has much interest.
!

Music instruction is potentially an extremely volatile and powerful educational resource.

!

! .

As a result, music education's impact on boosting students' cognitive abilities deserves
the same attention and status that other academic subjects receive in our schools. It has
been proven that music can optimally assist in brain development by helping both halves

r,

of the brain to interconnect and has great significance with neurological development
(Jensen, 2003).
Recommendations and Implications
Further research is needed to truly determine the significance of the effects that
music has on the brain and with learning strategies. The size of this sample had a great
effect on the level of statistical significance, which suggests that more replicated studies
that include a pre and posttest design be done on a larger scale and, given several times
throughout the period of a school year. This longer and larger study would give subjects
time to understand the process. And, the suggested timeline should help the fluency of
the process with hopes that the obtained t value score would have a greater statistical
significance.
Therefore, much more research is required before any results of this endeavor
could be significant, thus leaving the author with further interest of the study.
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Appendix A
Definitions of Musical and Neurological Terms

I

Alpha waves - Heightened awareness and calm are characterized which vibrate and cycle
from 8 to 13 hertz (Campbell, 1997)..

r

Beat - The tempo, the constant feel of the music, the pulse. One can often instinctively
feel the beat of the music. It's usually 50 to 150 beats per minute.

I'

Beta waves - Are seen in daily activities or the ordinary consciousness which vibrate and
cycles from 14 to 20 hertz (Campbell, 1997).

L

Cerebral cortex - Is the newspaper-sized, W' thick, is wrinkled, is six layers deep, is
packed with brain cells and is the outermost layer of the cerebrum (Jensen, 2003).
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Classical music - Is music from 1725 to 1900, with such composers as Mozart, Haydn,
Rossini, and Beethoven.
Corpus callosum - Is a white-matter bundle of millions of nerve fibers which connect the
left and right hemisphere and is located in the middle of the brain area (Jensen, 2003).

rt

CTBS - Comprehensive Test of Basic Skills. (OSPI, 1998).
Delta waves - Deep sleep, deep meditation, and unconsciousness, which cycles from .5
to 3 hertz (Campbell, 1997).
Dendrites - Strand-like fibers emanating from the cell body. Similar to spider webs or
cracks in the wall, they are the receptor sites for axons when they connect to make a
synapse. Each cell usually has many, many dendrites (Jensen, 2003).

l

EEG- Detects and records brain waves from the surface of the skull and has yielded
insight into normal brain development (MENC, 2000).
Hertz-A unit of frequency, as of waves, equal to one cycle per second
Hypothalamus - Is located in the bottom center of the mid brain area. Is a complex
thermostat-like structure that influences and regulates appetite, hormone secretion,
digestion, sexuality, circulation, emotions, and sleep (Jensen, 2003).

rl

IQ-:- Intelligent quotient.
41
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Melody - Is a pattern of tones that can become a main part of a piece of music that's
easily identified. A melody is one that makes you want to sing along.

r

I

Oxytocin (ox-ee-toe-sin) - Is a peptide also known as the "commitment molecule." It is
released during sex and pregnancy and influences pair bonding (Jensen, 2003).
Planum temporale - Is an area of the brain associated with language processing located in
the left side of the brain, is also more pronounced in musicians (Jensen, 2003).
Pitch - The main sound wave frequency of an instrument or voice.
Rhythm - A pattern of music that is determined by the length of sound or the amount of
sound that is accented.
SAT- Scholastic Apparel Tribulation.

r

Tempo-The speed of the music. The amount of notes per second is the equivalent to the
beats per minute.

r

WASL-Academic tests that are given to students in the State of Washington at the 4th,
7th, and 10th grades that measure student learning.

L
I
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r
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Completion Certificate
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This is to certify that
Theresa Ogan
has completed the Human Participants Protection Education for Research Teams online
course, sponsored by the National Institutes of Health (NIH), on 03/01/2003.
This course included the following:

I
[

r

•

Key historical events and current issues that impact guidelines and legislation on
human participant protection in research.

•

Ethical principles and guidelines that should assist in resolving the ethical issues
inherent in the conduct of research with human participants.

•

The use of key ethical principles and federal regulations to protect human
participants at various stages in the research process.

•

A description of guidelines for the protection of special populations in research.

•

A definition of informed consent and components necessary for a valid consent.

•

A description of the role of the lRB in the research process.

•

The roles, responsibilities, and interactions of federal agencies, institutions, and
researchers in conducting research with human participants.

L

r
L

National Institutes of Health
http://www.nih.gov/

r

r
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Images and Illustrations of the Brain
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Where in the Brain Does it Happen?

[

Ren1inder: All Functions Activate
Multiple Locations and Systems

[
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[
:Motor
Cortex

Language
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Visual
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Planning
& Social
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[

[

Emotional
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[

Source: Jensen (2002)
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Right
Hemisphere
of the
Human Brain

[

+ Learns randomly, sequencing unimportant

+
+
+

Works with wholes
Better with pictures, space and color
Known for ··avoidance"behaviors

Typically, our right hemisphere is associated with
random, spatial, concrete thinking, and processing of
"wholes." Contrary to popular belief, it is not necessarily
the creative hemisphere. In less than 5°/o of the
population, it processes language. More associated with
"avoidance" behaviors. Matures earlier in boys than it
does in girls.

[
C

Source: Jensen (2002)

r
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[

l

Left
Hemisphere
of the
Human Brain

+ Learns in sequences

[

+
+
+

+

Works with parts
Better with language
Act.s as "interpreter" to our daily lives
Known for "approacl1" behaviors

Typically, the left hemisphere of the brain is
associated with sequential and linear thinking. It
processes "parts" better than wholes. It is not innately
logical. In over 95°/o of the population, it processes
language and "interprets" our daily life. It matures
earlier in girls than boys.

Source: Jensen (2002)
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Synapse

[
[

[

~on";

Electrical
~Impulse

[

Neurotransmitters
Released

Dendrite

•
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Source: Jensen (2002)
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Receptor
Sites
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Lobes of the
Human Brain

Source: Jensen (2002)
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(See attached brochure)
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(OSPI, 2004)

The Arts
EARLs
(Essential Academic
Learning Requirements)
1)

2)

3)

4)

The student
understands and
applies Arts
knowledge and skills.
The student
demonstrates
thinking skills using
artistic processes.
The student
communicates
through The Arts.
The student makes
connections within
and across The Arts.
to other disciplines,
life, cultures and
work.

(19998

The Creative Process:
2 .1 Applies a creative process in
the arts:
• Conceptualizes the context
or purpose
• Gathers information from
diverse sources
• Develops Ideas and
techniques
• Organizes arts elements,
forms, and/or principles Into
a creative work
• Reflects for the purpose of
elaboration and selfevaluation
• Refines work based on
feedback
• Presents work to others

The Performance Process:
2.2 Applies a performance process
In the arts:
• Identifies audience and
purpose
• Selects artistic work
(repertoire) to perform

•
•

•

•
•

Analyzes the structure and
background of work
Interprets by developing a
personal approach to the
work
Rehearses, adjusts, and
refines through evaluation
and problem solving
Presents work for others
Reflects and evaluates

The Responding Process:
2.3 Applies a responding process

to an arts presentation:
• Engages actively and
purposefully
• Describes what is seen
and/or heard
• Analyzes how the elements
are arranged and organized
• Interprets based on
descriptive properties
• Evaluates using supportive
evidence and criteria

~-

The identification of a standard
for music programs has a
three-fold purpose:
1) To assist the school
administrator to aim for a
high student achievement
level when redesigning a
school district's music and
overall arts program.
2) To help the music educator
understand the importance of
a well-rounded music program
that provides offerings for
all students and advanced
instruction for students
wishing to pursue additional
classes in music.
3) To provide an outline for
development for classes which
teach to the Washington Arts
EARLs .

John Newbery
Elementary
Music Program

An informative new publication
from the National Association
of State Boards of Education
entitiled, "Ensuring a Place for
the Arts in America's Schools."
Can be ordered at:
www.nasbe .org

The Arts website on the OSPI
website for multiple links
regarding arts education
research, staff development,
resources, connections,
EALRs, frameworks, coming
events, state law, federal law
and arts education for life is:
www.k12 .wa.us/curricu1uminstruct/arts

To nurture talent,
skills and creativity
in students by
providing musical
connections within and
across The Arts,
to other disciplines,
and cultures.
I .

Music Department
Wenatchee
School District
May 2004

